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1
METHOD OF MANAGING RECEPTION OF
NATURAL DISASTER WARNING
NOTIFICATION MESSAGES FOR A
WIRELESS COMMUNICATION SYSTEM AND
RELATED COMMUNICATION DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a division of U.S. application Ser. No.
12/346,847 filed on Dec. 31, 2008, which claims the benefit of
U.S. Provisional Application No. 61/087,986, filed on Aug.
11, 2008.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method for message
transmission and related communication device in a wireless
communication system, and more particularly, to a method
and related communication device of the wireless communi-
cation system for managing notification message reception
corresponding to natural disaster warning.

2. Description of the Prior Art

Earthquake and Tsunami Warning System (ETWS), set
forth by the 3rd Generation Partnership Project 3GPP), is a
natural disaster warning system for delivering Warning Noti-
fication simultaneously to many mobile users who should
evacuate from approaching Earthquake or Tsunami. The
ETWS consists of a PLMN (Public Land Mobile Network)
that is capable to deliver Warning Notification and user equip-
ments (UEs) that are capable to receive Warning Notification.
The PLMN of the ETWS can be a GERAN (GSM/EDEG
radio access network) of a 2G/2.5G GSM system, a UTRAN
(UMTS radio access network) of a 3G UMTS system, or a
EUTRAN (evolved-UTAN) of a long term evolution (LTE)
system. Warning Notification Providers, which are usually
run by local governments, produce Warning Notification to
PLMN operator when an earthquake or tsunami event occurs.

Warning Notification is classified into two types depending
on the purpose and urgency of the notification. The first type
of'Notification is called Primary Notification that delivers the
most important information of the threat that is approaching
to users (e.g. the imminent occurrence of Earthquake or Tsu-
nami) and shall be delivered to the users as soon as possible.
The second type of Notification is called Secondary Notifi-
cation that delivers additional information, such as instruc-
tions on what to do or where to get help.

The Warning Notification Provider publishes a Primary
Notification to PLMN and specifies the Notification Area
where the Warning Notification is expected to be distributed
when occurrence of a natural disaster is detected. Single or
multiple Secondary Notifications are published following the
Primary Notification. Finally, the Warning Notification Pro-
vider may request dissemination of notification to the PLMN
to stop.

According to the prior art specification, the GERAN, the
UTRAN, or the EUTRAN can use paging message to send a
primary notification message since the primary notification
message shall be delivered to the UE within 4 seconds. Alter-
natively, system information is utilized to send the primary
notification message, and a paging message is then sent to
notify UE to receive the primary notification message by
receiving the broadcasted system information in a serving
cell. As for delivery of a secondary notification message,
Broadcast/Multicast Control (BMC) is used in the UTRAN,
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system information is used in the EUTRAN, and SMS-CB
(Short Message Service-Cell Broadcast) is used in GERAN.

Inthe prior art, an ETWS capable UE in an idle mode starts
to receive the secondary notification messages once one or
more primary notification messages are received. However,
the prior art neither specifies when the ETWS capable UE
shall stop receiving the secondary notification messages if the
warning notification providers stop delivering secondary
notification messages nor specifies UE reactions to secondary
notification message reception when cell selection or reselec-
tion, out of service, a RAT (Radio Access Technology)
change, and other situation occurs. The main drawback is that
the UE power drains if the UE cannot stop receiving second-
ary notification messages when no secondary notification
message is delivered. Some examples are provided below to
illustrate the drawback.

Issue 1 is described in this paragraph. The UE receives a
paging message including a primary notification message
from a warning notification provider in a GREAN cell. The
UE starts to receive cell broadcast (CB) messages including
secondary notification messages by listening to CBCH (Cell
Broadcast Channel). After a while, the warning notification
provider stops delivering the secondary notification mes-
sages. However, the UE still keeps receiving CB messages on
CBCH.

Issue 2 is described in this paragraph. The UE receives a
paging message including a primary notification message
from a warning notification provider in a UTRAN cell. The
UE starts to receive cell broadcast (CB) messages including
secondary notification messages by listening to SCCPCH
(Secondary Common Control Physical Channel). After a
while, the warning notification provider stops delivering the
secondary notification messages. However, the UE still keeps
receiving CB messages on SCCPCH.

Issue 3 is described in this paragraph. The UE receives a
paging message including a primary notification message
from a warning notification provider in a EUTRAN cell. The
UE starts to receive system information message including
secondary notification messages. After a while, the warning
notification provider stops delivering the secondary notifica-
tion messages. However, the UE still keeps receiving system
information.

Issue 4 is described in this paragraph. After the UE receives
a primary notification message and then enters RR (radio
resource) dedicated mode or a packet transfer mode in a
GERAN cell or RRC (radio resource control) connected
mode in a UTRAN/EUTRAN cell due to a MT (Mobile
Terminated) call or web browsing, the UE cannot receive the
secondary notification messages. When the UE enters the idle
mode, the prior art does not specify if the UE continues to
receive secondary notification messages or not. If the base
station (GERAN/UTRAN/EUTRAN) has stopped sending
secondary notification messages but the UE keeps secondary
notification message reception, the UE power drains.

Issue 5 is described in this paragraph. After the UE receives
a primary notification message in a cell with a certain RAT
(RAT 1) and then suddenly detects out of service, the UE
cannot receive the secondary notification messages. When the
UE re-enters in service area in the same RAT (RAT 1), the
prior art does not specify if the UE continues to receive
secondary notification messages or not. If the base station
(GERAN/UTRAN/EUTRAN) has stopped sending second-
ary notification messages but the UE keeps the secondary
notification message reception, the UE power drains. When
the UE re-enters in service area in a different RAT (RAT 2),
the prior art does not specify if the UE continues to receive
secondary notification messages or not. The secondary noti-
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fication messages may not be sent in the RAT (RAT 2). As a
result, the UE power drains since the UE keeps receiving
secondary notification messages.

Issue 61is described in this paragraph. After the UE receives
a primary notification message in a cell and then reselects to
another cell before starting to receive secondary notification
messages, the prior art not specify if the UE continues to
receive secondary notification messages or not. If the rese-
lected cell belongs to a different RAT, the secondary notifi-
cation messages may not be sent. If the UE keeps receiving
secondary notification messages, the UE power drains.

Issue 7 is described in this paragraph. The UE may miss
primary notification messages (e.g. paging messages) due to
cell reselection or a short interruption of service (e.g. entering
elevator). In this case, the UE will not receive secondary
notification messages after reselecting or re-entering the ser-
vice area until the UE receives a primary notification mes-
sage.

Issue 8 is described in this paragraph. The prior art does not
specify how the warning notification provider only sends
primary notification messages, i.e. no secondary notification
message.

Issue 9 is described in this paragraph. The UE may not be
able to receive paging and secondary notification messages
simultaneously. For example, the reception of paging mes-
sage has higher priority than normal CB (cell broadcast)
messages in the GERAN/UTRAN. However, this specifica-
tion may not be proper for CB messages including secondary
notification messages because the secondary notification
messages may contain more important information.

Issue 10 is described in this paragraph. A UE camps on a
cell that the system information does not have configuration
for secondary notification message. The warning notification
provider requests to activate ETWS and provides primary
notification and secondary notification messages. The base
station controlling the cell changes system information to
include configuration for UE to receive secondary notifica-
tion messages. The base station sends a system information
change notification message to notify UEs system informa-
tion changed. The UE receives the changed system informa-
tion. The base station sends a primary notification message.
The UE receives a primary notification message and then
receives secondary notification messages. This delivery is not
efficient because the base station has to send a system infor-
mation change notification message in advance of the primary
notification message.

Issue 11 is described in this paragraph. The LTE base
station, i.e. eNB, may not have good support for ETWS in the
first launch. If paging is used to send primary notification
messages, the primary notification message is easily intro-
duced into a paging message by doing a little modification to
the paging message. However, it needs more effort to support
secondary notification messages. Another example is that
LTE cells with a small bandwidth (e.g. 1.25 MHz) may have
insufficient resources to send the secondary notification mes-
sages.

SUMMARY OF THE INVENTION

An embodiment of the present invention further discloses a
method of managing notification message reception corre-
sponding to natural disaster warning for a UE of a wireless
communication system. The method includes activating the
notification message reception when a reception indication
message indicating permission of the notification message
reception is received, receiving system information broad-
casted by a network of the wireless communication system,
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4

and stopping the notification message reception when the
system information includes no resource configuration about
the notification message delivery.

An embodiment of the present invention further discloses a
communication device of a wireless communication system
for managing notification message reception corresponding
to natural disaster warning. The communication device com-
prises a processing means for executing a program, and a
storage unit coupled to the processing means for storing the
program; wherein the program instructs the processing means
to perform the following steps: activating the notification
message reception when a reception indication message indi-
cating permission of the notification message reception is
received from a network of the wireless communication sys-
tem, receiving a system information broadcasted by the net-
work, and stopping the notification message reception when
the system information includes no resource configuration
about notification message delivery controlled by the net-
work.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.11is a schematic diagram of a wireless communication
system.

FIG. 2 is a schematic diagram of a communication device
according to embodiments of the present invention.

FIG. 3 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 4 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 5 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 6 is a sequence diagram between a UE and a base
station according to FIG. 5.

FIG. 7 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 8 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 9 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 10 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 11 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 12 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 13 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 14 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 15 is a flowchart of a process according to an embodi-
ment of the present invention.

FIG. 16 is a flowchart of a process according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION

Please refer to FIG. 1, which illustrates a schematic dia-
gram of a wireless communication system 10 according to an
embodiment of the present invention. The wireless commu-
nication system 10 is an Earthquake and Tsunami Warning
System based on a 2.5G/3G (Generation) mobile telecommu-
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nication system, an LTE (long-term evolution) system or
other mobile communication systems, and is briefly com-
posed of a network and a plurality of UEs. In FIG. 1, the
network and the UEs are simply utilized for illustrating the
structure of the wireless communication system 10. Practi-
cally, the network may be a public land mobile network
(PLMN), such as a GERAN (GSM/EDEG radio access net-
work) of a 2G/2.5G GSM system, a UTRAN (UMTS radio
access network) of a 3G UMTS system, or a EUTRAN
(evolved-UTAN) ofthe LTE system, comprising a plurality of
base stations (i.e. BTSs, Node-Bs, or eNBs), network con-
trollers (i.e. Base Station Controllers or Radio Network Con-
trollers) and so on according to actual demands. The UEs can
be devices such as mobile phones, computer systems, etc.
Besides, the network and the UE can be seen as a transmitter
or receiver according to transmission direction, e.g., for
uplink, the UE is the transmitter and the network is the
receiver, and for downlink, the network is the transmitter and
the UE is the receiver.

Please refer to FIG. 2, which illustrates a schematic dia-
gram of a communication device 20 according to embodi-
ments ofthe present invention. The communication device 20
is utilized for realizing the network or the UEs shown in FIG.
1 and includes a processor 200, a computer readable record-
ing medium 210, a communication interfacing unit 220 and a
control unit 230. The computer readable recording medium
210 is any data storage device that stores storage data 212,
including program code and corresponding parameters (i.e. a
timer or a flag if necessary), and the storage data 212 is
thereafter read and processed by the processor 200. Examples
of the computer readable recording medium include read-
only memory (ROM), random-access memory (RAM), CD-
ROMSs, magnetic tapes, hard disks, optical data storage
devices, and carrier waves (such as data transmission through
the Internet). The control unit 230 controls the communica-
tion interfacing unit 220 and related operations and states of
the communication device 20 according to processed results
of'the process 200. The communication interfacing unit 220 is
responsible for exchanging wireless signals with a peer com-
munication device.

To facilitate emergency information delivery for a natural
disaster (i.e. an earthquake or a tsunami), the network of the
wireless communication system 10 receives a Primary Noti-
fication and one or more following Secondary Notifications
published by a Warning Notification Provider and thereby
generates Primary Notification message and the Secondary
Notification messages delivered to the UE in page type mes-
sage or system information form. The UE has to receive one
or more secondary notification messages when a primary
notification message is received. In addition, the network can
send configuration information to the UE in a broadcast (e.g.
system information) or paging (e.g. paging messages) way.

To avoid a power waste in notification message reception
and a missing of notification messages, the following pro-
cesses are provided a user equipment of a wireless commu-
nication system to managing the notification message recep-
tion (e.g. secondary notification message reception or related
configuration information reception) according to a reception
property of the notification message reception, configuration
information broadcasted or paged by a network of the wire-
less communication system, or a connection state of the user
equipment.

Please refer to FIG. 16, which illustrates a flowchart of a
process 1600 according to an embodiment of the present
invention. The process 1600 is utilized for managing the
secondary notification message reception of a UE in a wire-
less communication system and can be compiled into the

35

40

45

55

6

program code of the storage data 212 stored in the computer
readable recording medium 210. The process 1600 includes
the following steps:

Step 1602: Start.

Step 1604: Manage secondary notification message recep-
tion according to primary message reception prior to the
secondary notification message reception, information car-
ried by a primary message, or a connection state of the UE.

Step 1606: End.

According to the process 1600, the secondary notification
message reception of the UE is managed according to the
primary message reception, information carried by the pri-
mary message, or a connection state of the UE. For example,
the UE stops the secondary notification message reception
when the primary message does not include any information
about the secondary notification message delivery. On the
contrary, the UE begins or resumes the secondary notification
message reception when the primary message includes infor-
mation about the secondary notification message delivery.

The connection state of the UE includes the connection
state of the UE corresponding to radio resource control (e.g.
a packet transfer mode), the connection state of the UE cor-
responding to a radio access technology (RAT), and the con-
nection state of the UE corresponding to cell selection or cell
reselection.

Through the process 1600, the UE neither wastes power on
the secondary notification message reception nor misses any
secondary notification message.

For further specific explanation of the concept of the
present invention, the following embodiments describe man-
agement of the secondary notification message reception
when the UE meets different situations.

The reception properties of the notification message recep-
tion can be a predetermined time of the notification message
reception. Please refer to FIG. 3, which illustrates a flowchart
of a process 30 according to an embodiment of the present
invention. The process 30 is utilized for managing the sec-
ondary notification message reception for a UE of a wireless
communication system and can be compiled into the program
code of the storage data 212 stored in the computer readable
recording medium 210. The process 30 includes the follow-
ing steps:

Step 300: Start.

Step 302: Execute the secondary notification message
reception for a predetermined time.

Step 304: End.

According to the process 30, the present invention specifies
the UE to execute the secondary notification message recep-
tion for a predetermined time. In other words, the UE stops
the secondary notification message reception when the pre-
determined time expires. Preferably, the UE further receives
an indication message, which indicates continuation or stop
of the secondary notification message reception, from the
network and thereby determines whether to continue or stop
the notification message according to the indication message.

Preferably, the predetermined time is 50s. A timer stored in
the UE (i.e. the storage data 212) is configured by the UE or
the network for setting the predetermined time. The UE starts
the timer when the primary notification message, a complete
secondary notification message, or part of a secondary noti-
fication message is received. The timer value is preferably
sent in a primary notification message, a secondary notifica-
tion message, a complete secondary notification message,
part of the secondary notification message or system infor-
mation.

The process 30 can solve the issues 1-6 of the prior art and
thereby prevent the UE from wasting power on the secondary



US 9,179,281 B2

7

notification message reception when no more secondary noti-
fication message may be delivered to the UE.

The configuration information broadcasted or paged by the
network of the wireless communication system can be a noti-
fication message including scheduling information used for
indicating a termination time of notification message deliv-
ery. Please refer to FIG. 4, which illustrates a flowchart of a
process 40 according to an embodiment of the present inven-
tion. The process 40 is utilized for managing the secondary
notification message reception for a UE of a wireless com-
munication system and can be compiled into the program
code of the storage data 212. The process 40 includes the
following steps:

Step 400: Start.

Step 402: Execute the secondary notification message
reception.

Step 404: Receive a secondary notification message
including scheduling information used for indicating termi-
nation time of secondary notification message delivery.

Step 406: Stop the secondary notification message recep-
tion according to the scheduling information.

Step 408: End.

According to the process 40, he UE executes the secondary
notification message reception, preferably after the primary
notification message is received. When receiving a secondary
notification message including scheduling information, the
UE stops the secondary notification message reception
according to the termination time of the scheduling informa-
tion. The process 40 can solve the issues 1-3 of the prior art.

Preferably, in the process 40, the scheduling information is
included in one of a plurality of secondary notification mes-
sages generated by the network.

The reception properties of the notification message recep-
tion can be a fixed number of received secondary notification
messages. Please refer to FI1G. 5, which illustrates a flowchart
of a process 50 according to an embodiment of the present
invention. The process 50 is utilized for managing the sec-
ondary notification message reception for a UE of a wireless
communication system and can be compiled into the program
code of the storage data 212. The process 50 includes the
following steps:

Step 500: Start.

Step 502: Stop the secondary notification message recep-
tion when a fixed number of secondary notification messages
are received.

Step 504: End.

According to the process 50, the present invention specifies
the UE to stop the secondary notification message reception
when a fixed number of secondary notification messages are
received. The process 50 can solve the issues 1-6 of the prior
art.

Preferably, the configuration of the fixed number is
included in a primary notification message. Please refer to
FIG. 6, which illustrates a sequence diagram of a UE and a
base station of a network according to the process 50. In FIG.
6, the UE receives the primary notification message from the
base station and then retrieves a number of 2 corresponding to
the secondary notification message reception from the pri-
mary notification message. Then, the UE stops the secondary
notification message reception when two consecutive sec-
ondary notification messages are received.

Alternatively, the fixed number is predetermined in the UE
before the notification message reception is executed. For
example, if the fixed number is set to 3, the UE automatically
starts to receive three secondary notification messages when
a primary notification message is received.
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Please refer to FIG. 7, which illustrates a flowchart of a
process 70 according to an embodiment of the present inven-
tion. The process 70 is utilized for managing the secondary
notification message reception for a UE of a wireless com-
munication system and can be compiled into the program
code of the storage data 212. The process 70 includes the
following steps:

Step 700: Start.

Step 702: Stop the secondary notification message recep-
tion when a reception termination message is received from a
network of the wireless communication system.

Step 704: End.

According to the process 70, the UE stops the secondary
notification message reception when the reception termina-
tion message is received. In other words, the network controls
the UE to stop the secondary notification message reception
via the reception termination message. The process 70 can
solve the issues 1-3 of the prior art.

Preferably, the reception termination message is a paging
message with specific content. The UE immediately stops the
secondary notification message reception when receiving a
paging message with such content. Alternatively, the recep-
tion termination message is a secondary notification message
including reception termination information indicating the
UE whether to continue the secondary notification message
reception or not.

Please refer to FIG. 8, which illustrates a flowchart of a
process 80 according to an embodiment of the present inven-
tion. The process 80 is utilized for managing the secondary
notification message reception for a UE of a wireless com-
munication system and can be compiled into the program
code of the storage data 212. The process 80 includes the
following steps:

Step 800: Start.

Step 802: Activate the secondary notification message
reception when a reception indication message indicating
permission of the secondary notification message reception is
received.

Step 804: Suspend the secondary notification message
reception when the UE enters a disaster notification disallow-
ing mode.

Step 806: Terminate the secondary notification message
reception when the UE switches from the disaster notification
disallowing mode to a disaster notification allowing mode.

Step 808: End.

According to the process 80, the UE activates the second-
ary notification message reception when the reception indi-
cation message sent by the network is received. Before
completion of the secondary notification message reception,
the UE suspends the secondary notification message recep-
tion when entering the disaster notification disallowing mode
where secondary notification messages are not allowed to be
sent. The embodiment of the present invention specifies that
the UE terminates the secondary notification message recep-
tion when switching from the disaster notification disallow-
ing mode to a disaster notification allowing mode. Preferably,
the reception indication message is a primary notification
message indicating that the UE is allowed to receive the
secondary notification messages.

Preferably, the UE switches from the disaster notification
disallowing mode to the disaster notification allowing mode
when a mode change message sent by the network is received.
In this situation, a reception termination indicator is prefer-
ably included in the mode change message.

Preferably, the disaster notification allowing mode is an
idle mode. Under different radio access networks, the disaster
notification disallowing modes are different. For example, the
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disaster notification disallowing mode is a radio resource
(RR) dedicated mode or a packet transter mode when the UE
operates under the GERAN. The disaster notification disal-
lowing mode is a CELL_DCH state or a CELL_FACH state
for the UTRAN. The disaster notification disallowing mode is
a radio resource control (RRC) connected mode for the
EUTRAN. As can be seen from the above, the process 80 can
solve the issue 4 of the prior art.

When the UE operates under the GERAN and performs
Steps 802 and 804, where the UE suspends the secondary
notification message reception when entering the packet
transfer mode due to a specific event (i.e. web browsing),
another embodiment process of the present invention is pro-
vided as follows. The Packet transfer mode is information
transfer by means of packet transmission and packet switch-
ing, thereby permitting dynamic sharing of network
resources among many connections.

Please refer to FIG. 9, which illustrates a flowchart of a
process 90 according to an embodiment of the present inven-
tion. The process 90 is utilized for managing the secondary
notification message reception for a UE of a wireless com-
munication system and can be compiled into the program
code of the storage data 212. The process 90 includes the
following steps:

Step 900: Start.

Step 902: Suspend the packet transfer mode.

Step 904: Resume the secondary notification message
reception after the packet transfer mode is suspended.

Step 906: End.

According to the process 90, the UE suspends the packet
transfer mode after entering the packet transfer mode, and
then resumes the secondary notification message reception
after the packet transfer mode is suspended.

In addition, the UE can further resume the packet transfer
mode when the notification message reception is not sched-
uled. Unscheduled notification message reception described
herein means that the network discontinuously sends the noti-
fication messages to the UE. For example, the UE has to enter
the packet transfer mode when activating a web browsing
service and then suspends the packet transfer mode for the
secondary notification message reception. On the other hand,
the network schedules discontinuous transmission for the
secondary notification message. Each transmission can
include a complete secondary notification message or part of
the secondary notification message. Due to discontinuous
transmission, system resources of the UE are not used for the
notification message reception between two consecutive
transmissions for the secondary notification message. The
periods between the consecutive transmissions are seen as
that the notification message reception is not scheduled. The
UE resumes the packet transfer mode for unfinished reception
of the web browsing service during the periods.

As can be seen from the above, the UE activates the sec-
ondary notification message reception when the primary noti-
fication message as well as the abovementioned reception
indication message is received. During the secondary notifi-
cation message reception, the UE may select or reselect a cell
due to bad communication quality with the current serving
cell or better communication quality with the selected cell.
The UE receives system information corresponding to the
selected cell after cell selection or reselection is performed. In
this situation, the embodiment of the present invention pro-
vides reception managing program code in the storage data
212 to prevent power waste. Please refer to FIG. 10, which
illustrates a flowchart of a process 1000 according to an
embodiment of the present invention. The process 1000 is
utilized for managing the secondary notification message
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reception for a UE of a wireless communication system and
can be compiled into the reception managing program code.
The process 1000 includes the following steps:

Step 1002: Start.

Step 1004: Continue the secondary notification message
reception when the system information includes resource
configuration about secondary notification message delivery.

Step 1006: Stop the secondary notification message recep-
tion when the system information includes no resource con-
figuration about the secondary notification message delivery.

Step 1008: End.

According to the process 1000, the UE determines execu-
tion of the secondary notification message reception accord-
ing to the system information of the selected cell. When the
system information includes the resource configuration about
secondary notification message delivery, this means that sec-
ondary notification message delivery is supported in the
selected cell. As a result, the UE continues the secondary
notification message reception. On the contrary, the UE stops
the secondary notification message reception since the sys-
tem information without the abovementioned resource con-
figuration indicates that the selected cell does not support the
secondary notification message delivery.

Preferably, the UE keeps receiving system information
during the activation of secondary notification message
reception or receives the system information when a system
information change message is received.

In addition, the UE can further start a timer corresponding
to the secondary notification message reception when the
system information includes the resource configuration, and
stops the secondary notification message reception at expira-
tion of the timer when none of secondary notification mes-
sage is received before the timer expires. In addition, the UE
restarts the timer when a primary notification message, a
complete notification message or part of a notification mes-
sage is received.

The process 1000 provides a criteria for the UE using the
secondary notification message reception to deal with the cell
selection and reselection and thus can solve the issues 5 and 6
of the prior art.

In addition to the process 1000, another embodiment
described as below is provided to deal with the cell selection
and reselection. Please refer to FIG. 11, which illustrates a
flowchart of a process 1100 according to an embodiment of
the present invention. The process 1100 is utilized for man-
aging the secondary notification message reception for a UE
ofawireless communication system and can be compiled into
the reception managing program code. The process 1100
includes the following steps:

Step 1102: Start.

Step 1104: Stop the secondary notification message recep-
tion after completion of selecting the cell.

Step 1106: End.

According to the process 1100, the embodiment of the
present invention specifies that the UE stops the secondary
notification message reception after the completion of select-
ing the cell, irrespective of whether the secondary notification
message delivery is supported in the selected cell. The pro-
cess 1100 can solve the issues 5 and 6 of the prior art as well.

Please refer to FIG. 12, which illustrates a flowchart of a
process 1200 according to an embodiment of the present
invention. The process 1200 is utilized for managing the
secondary notification message reception for a UE of a wire-
less communication system and can be compiled into the
program code of the storage data 212. The process 1200
includes the following steps:
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Step 1202: Start.

Step 1204: Receive existence information of a secondary
notification message from a serving cell.

Step 1206: Determine execution of the secondary notifica-
tion message reception according to the existence informa-
tion.

Step 1208: End.

According to the process 1200, the serving cell sends exist-
ence information of a secondary notification message, and
accordingly the UE determines execution of the secondary
notification message reception according to content of the
existence information after receiving the existence informa-
tion.

To fit different system requirement, the ordinary skill in the
art can determine what kind of existence information the
serving cell sends and what way to send the existence infor-
mation. For example, the serving cell can include a flag in
broadcast system information. The flag is used for indicating
the UE of a broadcast state of the notification message. For
example, the flag set to ‘1° indicates that the secondary noti-
fication messages are broadcasted in the serving cell, whereas
the set to 0’ indicates that none of the secondary notification
messages are broadcasted. The UE determines to receive the
secondary notification messages when the received flag is
“17, and not to execution the secondary notification message
reception when the received flag is “0”. In this case, the
process 1200 can solve the issues 5-7 of the prior art.

Taking another example, the serving cell can include the
existence information in the primary notification message. In
this situation, the UE can certainly obtain the existence infor-
mation before the secondary notification message reception is
activated and thereby can timely control the secondary noti-
fication message reception. In this case, the process 1200 can
solve the issue 8 of the prior art.

The existence information of the primary notification mes-
sage can be a broadcast scope of the secondary notification
message, indicating a cell-wide, routing-area-wide, location-
area-wide, tracking-area-wide, or public-land-mobile-net-
work-wide scope. With the broadcast scope information, the
UE can know whether it locates within the broadcast cover-
age and thereby determines whether to activate the secondary
notification message reception. In this case, the process 1200
can solve the issues 5 and 6 of the prior art.

When the secondary notification message is transmitted in
broadcast type message form, such as a cell broadcast (CB)
message, the embodiment of the present invention provides
reception priority program code in the storage data 212 to
prevent the UE from missing the secondary notification mes-
sage. Please refer to FIG. 13, which illustrates a flowchart of
a process 1300 according to an embodiment of the present
invention. The process 1300 is utilized for managing the
secondary notification message reception for a UE of a wire-
less communication system and can be compiled into the
reception priority program code. The process 1300 includes
the following steps:

Step 1302: Start.

Step 1304: Give reception of a broadcast type message
higher priority over reception of a non broadcast type mes-
sage when priority information of the broadcast type message
included in a first message sent by a network is received.

Step 1306: End.

According to the process 1300, the priority information of
the broadcast type message is included in a first message by
the network. That is, the network, through the first message,
indicates the UE that the broadcast type message, used for the
secondary notification message, is the most important, urgent
message to receive. The UE thus gives reception of the broad-
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cast type message higher priority over reception of any non
broadcast type messages when the priority information of the
first message is received. In this situation, when the broadcast
and non-broadcast type messages reception collides, the UE
receives the broadcast type message.

Preferably, the network uses a primary notification mes-
sage as the first message. The non-broadcast type message is
a paging message for the UE in the idle mode.

Therefore, the process 1300 can prevent the UE from miss-
ing the secondary notification message and can solve the issue
9 of the prior art.

Please refer to FIG. 14, which illustrates a flowchart of a
process 1400 according to an embodiment of the present
invention. The process 1400 is utilized for managing the
secondary notification message reception for a UE of a wire-
less communication system and can be compiled into the
program code of the storage data 212. The process 1400
includes the following steps:

Step 1402: Start.

Step 1404: Receive system information of a serving cell
when a primary notification message is received from the
serving cell, where the system information includes configu-
ration of secondary notification message reception.

Step 1406: End.

According to the process 1400, the UE receives system
information of the serving cell when the primary notification
message is received. The serving cell includes configuration
of secondary notification message reception in the system
information.

In the process 1400, the UE may include no configuration
of the secondary notification message reception before the
primary notification message is received.

Through the process 1400, the serving cell does not need to
send an extra message (i.e. a system information change
message) to notify the UE of the configuration of the second-
ary notification message. Thus, the process 1400 can solve the
issue 10 of the prior art.

Please refer to FIG. 15, which illustrates a flowchart of a
process 1500 according to an embodiment of the present
invention. The process 1500 is utilized for managing the
secondary notification message reception for a UE operating
in a first RAT and can be compiled into the program code of
the storage data 212. The process 1500 includes the following
steps:

Step 1502: Start.

Step 1504: Receive a secondary notification message in a
second RAT when receiving a primary notification message
that includes information for notifying the UE to receive the
secondary notification message in the second RAT and that
conforms to the first RAT.

Step 1506: End.

According to the process 1500, the network with the first
RAT sends the primary notification message to notify the UE
operating in the first RAT to receive the secondary notifica-
tion message in the second RAT, and the UE accordingly
receives the secondary notification message in the second
RAT when receiving the primary notification message.

Preferably, the second RAT is a GERAN or a UTRAN
when the first RAT is a LTE system. In this situation, the UE
in the LTE system can switch to other RAT, such as UMTS, to
receive secondary notification message when the LTE system
does not have enough radio resources. Thus, the process 1500
can solve the issue 11 of the prior art.

In conclusion, the embodiments of the present invention
provides criteria for the UE in the ETWS to manage the
secondary notification message reception according to the
primary message reception, the information carried by a pri-
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mary message, or the connection state of the UE to prevent the
UE from wasting power on useless reception of secondary
notification messages and from missing the secondary noti-
fication messages.
Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended claims.
What is claimed is:
1. A method of managing a first notification message recep-
tion on a broadcast channel corresponding to natural disaster
warning for a user equipment of a wireless communication
system, the method comprising:
receiving, by the user equipment, a paging message on a
paging channel of a long term evolution (LTE) system;

in response to receiving the paging message, activating, by
the user equipment, the first notification message recep-
tion on the broadcast channel of the LTE system,
wherein the first notification message corresponds to
natural disaster warning in a network of the wireless
communication system;

receiving, by the user equipment, a first system information

broadcasted on the broadcast channel of the LTE system
by the network; and

determining, by the user equipment, according to the first

system information broadcasted on the broadcast chan-
nel of the LTE system by the network, whether to stop
receiving a second system information, the second sys-
tem information including a second notification mes-
sage broadcasted on the broadcast channel of the LTE
system, wherein the first system information indicates
whether or not the network is transmitting the second
system information;

wherein, when the first system information includes no

resource configuration about the first notification mes-
sage delivery, determining to stop receiving the second
system information, and when the first system informa-
tion includes resource configuration about the first noti-
fication message delivery, determining to continue
receiving the second system information.

2. The method of claim 1 further comprising:

selecting a cell after the notification message reception is

activated.

3. The method of claim 2, wherein the first system infor-
mation is broadcasted by the selected cell.

4. The method of claim 1 further comprising:

keeping the first system information reception during the

activation of notification message reception.

5. The method of claim 1 further comprising:

receiving the first system information when a system infor-

mation change message is received.

6. The method of claim 1 further comprising:

starting a timer corresponding to the notification message

reception when the first system information includes the
resource configuration about the notification message
delivery; and

stopping the notification message reception at expiration of

the timer.

7. The method of claim 6 further comprising restarting the
timer when a complete notification message or part of a
notification message is received.

8. The method of claim 6, wherein the notification message
is a secondary notification message of an earthquake and
tsunami warning system, and restarting the timer when the
complete notification message or part of the notification mes-
sage is received comprises restarting the timer when a pri-
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mary notification message prior to the secondary notification
message, a complete secondary notification message or part
of a secondary notification message is received.

9. The method of claim 1, wherein the notification message
is a secondary notification message of an earthquake and
tsunami warning system, and the reception indication mes-
sage is a primary notification message.

10. A communication device of a wireless communication
system for managing notification message reception on a
broadcast channel corresponding to natural disaster warning,
the communication device comprising:

a processor for processing storage data;

a communication interfacing unit for exchanging signals
with a peer communication device of the wireless com-
munication system; and

a non-transitory computer readable recording medium
coupled to the processor, for storing the storage data;

wherein the storage data comprises:

program code for receiving a paging message on a paging
channel of a long term evolution (LTE) system;

program code for in response to receiving the paging mes-
sage, activating the first notification message reception
on the broadcast channel of the LTE system, wherein the
first notification message corresponds to natural disaster
warning in a network of the wireless communication
system,

program code for receiving a first system information
broadcasted on the broadcast channel of'the LTE system
by the network; and

program code for determining, according to the first system
information broadcasted on the broadcast channel of the
LTE system by the network, whether to stop receiving a
second system information, the second system informa-
tion including a second notification message broad-
casted on the broadcast channel of the LTE system,
wherein the first system information indicates whether
or not the network is transmitting the second system
information, wherein, when the first system information
includes no resource configuration about the first notifi-
cation message delivery, determining to stop receiving
the second system information, and when the first sys-
tem information includes resource configuration about
the first notification message delivery, determining to
continue receiving the second system information.

11. The communication device of claim 10, wherein the
program further instructs the processor to perform the follow-
ing step:

selecting a cell after the notification message reception is
activated.

12. The communication device of claim 11, wherein the

first system information is broadcasted by the selected cell.

13. The communication device of claim 10, wherein the
program further instructs the processor to perform the follow-
ing step:

keeping the first system information reception during the
activation of notification message reception.

14. The communication device of claim 10, wherein the
program further instructs the processor to perform the follow-
ing step:

receiving the first system information when a system infor-
mation change message is received.

15. The communication device of claim 10, wherein the

program further instructs the processor to perform the follow-
ing step:
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starting a timer corresponding to the notification message
reception when the first system information includes the
resource configuration about the notification message
delivery; and

stopping the notification message reception at expirationof 5

the timer.

16. The communication device of claim 15, wherein the
program further instructs the processor to perform the follow-
ing step:

restarting the timer when a complete notification message 10

or part of a notification message is received.

17. The communication device of claim 15, wherein the
notification message is a secondary notification message of
an earthquake and tsunami warning system, and restarting the
timer when the complete notification message or part of the 15
notification message is received comprises restarting the
timer when a primary notification message prior to the sec-
ondary notification message, a complete secondary notifica-
tion message or part of a secondary notification message is
received. 20

18. The communication device of claim 10, wherein the
notification message is a secondary notification message of
an earthquake and tsunami warning system, and the reception
indication message is a primary notification message.
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